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In Phys. Rev. Lett. 113, 120404 (2014), Ferrie and Combes claim that weak values could be
a statistical artifact caused by correlations between the disturbance and the post-selection condi-
tion imposed on the output. In this comment, we show that the disturbance caused by a weak
measurement is sufficiently low to definitely rule out the model proposed by Ferrie and Combes.
In their recent Letter, Ferrie and Combes claim that weak values could be a statistical artifact caused by correlations
between the disturbance and the post-selection condition imposed on the output [1]. The basis of this claim is
a classical statistical model unrelated to weak measurements, where the disturbance is maximally correlated with
the measurement errors. Unfortunately, the authors fail to examine the magnitude of the disturbance in weak
measurements. In fact, it can be shown that the disturbance in properly performed weak measurements is always low
enough to completely rule out the effect described by Ferrie and Combes. We therefore conclude that the criticism of
Ferrie and Combes is unfounded, and that the claim that weak values can be explained as a “purely statistical feature
of pre- and postselection with disturbance” cannot be upheld.
The disturbance caused by a weak measurement can be quantified easily by using the measurement operators Mq
given in Eq.(7) of the paper. Ironically, the authors have omitted the term that describes the back-action in their
Eqs.(9) and (10), probably because it is proportional to the square of the measurement strength λ and is therefore
negligibly small in the weak measurement limit (see [2] for a more detailed discussion). As a consequence, the sum
over the results with s = +1 and the results with s = −1 in Eq.(10) describe a completely undisturbed output state
of ρ. Thus the weak measurement theory presented by the authors themselves is disturbance free and should have a
bit-flip probabiliy of p = 0 in Eq.(22). This seems to contradict the claim that “One can even choose the p here so
that it is identical to effective p from the fully quantum calculation.” since the “fully quantum calculation” presented
by the authors results in p = 0.
One might object that the omission of the disturbance proportinal to λ2 is just an approximation, and that
its justification should be re-examined based on the insight that post-selection might enhance the effects of the
disturbance. However, a closer analysis of the present scenario answers this possible objection. From Eqs. (21, 23),
it follows that the average value of p is equal to 1− δ, so the minimal disturbance of a weak measurement is given by
(1− δ) = λ2. The model of the authors requires a much larger disturbance of (1− δ) > λ, so it can be ruled out as a
possible explanation of weak measurements and weak value enhancements.
The letter of Ferrie and Combes certainly does concern an important practical problem: experimentalists must
make sure that the disturbance caused by a weak measurement is sufficiently low to be neglected, even in the presence
of post-selection. This requires that the post-selection probability does not show any significant change as a result of
the weak measurement. Specifically, P (Φ) should satisfy |〈Φ | Ψ〉|2 ≫ (1− δ). In the present scenario, |〈Φ | Ψ〉|2 = 0,
so the disturbance (1− δ) is the only contribution to the post-selected outcomes. This is clearly the opposite situation
to a properly performed weak measurement.
We would also like to point out that the effects of disturbance on weak measurement enhancements have been
studied in quite some detail, e.g. in [3]. The results show that the disturbance caused by the measurement interaction
tends to reduce the enhancement of the weak value, which clearly contradicts the assumption that the enhancement
is caused by the disturbance.
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2In conclusion, Ferrie and Combes are mistaken about the possible explanation of weak measurement statistics -
although it is possible to produce statistical artifacts that look like weak values, this effect is only possible if the
disturbance by the measurement would be much larger than it actually is in properly performed weak measurements.
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